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A p r i l  25 ,  1 9 8 9  ! 000025594 

U6NO TO: nark L e v i n  FBO?!: Xichael Richard, Ph.D. 
CSD 1025 B Devidson Drive 
Rockwell International Fort Colline, co 80526 
Rocky Flacn Plant 
Box 464 
Galdoc, CO 80402 

RE: Suamary of Discussion an Toxicity Detection and Control iu the Xaatc 
Treatment Sys tern a t  Rocky Flats .  

Following ~ L I  a brief suernary and d i s c u s s ~ o n  of possible t o x i c i t y  
d e t e c t i o n  and cont ro l  moafiures for the waste treatment rystem at Rocky F l a t 6  
rcsaltrng from our meeting on 4 /18 /89 .  

The basic problem is- the unplanned and internittent rtlrasc of chemical8 
t o  t he  v a a t e  treatment system that are t o x i c ,  These Paterials may be 
conprissd o f  a multitude of poseible chemicals, ranging from metala  t o  
rolvento t o  fueis t o  organic chenicals (and radioactive naterials). A listing 
o f  all possible t o x i c  materials t h a t  potentially could be released t o  the 
waste t reatment  Bystem would be lengthy. 

The need i a  t o  be ab le  t o  detect  t h t r t  materials i n  the waste stream and 
to initiate corrective action to prevent damage t o  the swage treatment p l a n t  
(STP) or their r t l o a s e  o f f - s i t e  on a r e a l  time and t r u l y  effective basis. 

Pooeible Approaches 
I .  1, Detection ~t S3:cifi c Toxicants. 

This approach would i n v o l v e  a p r i o r i  knowledge of posaibl,> major 
t o x i c a n t s  t h a t  cou ld  occur and the aveilability of speciiic detectors for e a c h  
toxicant. Unfortunately, the  a v a i l a b i l i t y  of  such detector3 i a  extremely 
l i m i t e d .  These certainly c m  be developed,  but the C09t would be h i g h .  
Fur ther ,  t h e 8 4  would require frequent and regular maintenance and 
calibration. Several existing detectors would include spectrometric tlow- 
through cells for  ultraviolet-abrorbfng or fluorogenic compoucds and ga6 v a p o r  
de t ec to re ,  now widely  used in detect ing l e a k i n g  underground storage t a n k s .  
Specific ion probes e x i s t ,  moatly f o r  inorganica, t h a t  could be used.  

2 .  us0 o t  m c 4 a  t e  Parameters. 

This approach w e 9  one or  s e v e r a l  aggregate propertlea :o measure :he 
p o s s i b l e  presence of toxicants -- g e n e r a l l y  pH and conductivity. These 
d e t e c t i o n  c r i t e r i a  may not detect many possible toxicants, e . g .  o r g a n i c  
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microorganisma or other biological  indicator to anseen the occurrence and 
severi ty  ot toxicants. T h i 8  method simply establisher the  preseace 0: 
toxicaots at leveln of environmental damage, but doe6 not give the ident;ty 
of the toxicant(8). Two specific methodo videly used a r e :  

- 1 .  Lisa of oxygen uptake rate (OUR) of the activated sludge as an i n d i c a t o r  
of t o x i c i t y .  the 
STP on a regular and frequent basis. One variation is the use of an 
automatad, o n - l i n e  respiroceter at t h e  STP (e.g. Arthur Technologies). 
An a l t e r n a t i v e ,  romevhat mote sophisticated, i r  the  uBe of the 
nicrotox assay f i y i t e m .  

T h i t  is done by performing manually the OUR t e s t  at 

2 .  Use of frequent aicroscogic examinations of the activated sludge at the 
STP and recognition of the eigna of  toxicity. 

Use of any of the above approaches uould a l s o  require an action p l a n  t o  
divert the waster  to a holding basin, t o  analyze t h e  r a s t t o  fully and rapidly 
t o  determine vhat toxican18 are present ,  and a s p e c i f i c  treatment plan in 
place to render the  vhste safe  t o  discharge to the system. Options m i g h t  
i nc lude  pH neutralization, metals precipitation b p  d l u o  or other coagulant, 
or powdered a c t i v a t e d  carbon trratnent if organic8 are involved. Virtually 
each major toxicant that could potectial!! be released t o  the waste treatsent 
ayrtem would require a detailtd response plan In p l a c t .  

Alternative Approach t o  Toxicity Control 

An alternativt approach t o  t o x i c i t y  control would be to install and 
. operate a tsrtfery trtatment process dovnetream of the STP t h a t  vould removt 
all toxicants before off-nite discharge, The advantage of thio approach (the 
a h o t  gun approach) i s  its faflsafeneas a n d  r e l i a b i l i t y .  The two best such 
tertiery treataent processej would be r e v e r a 4  osmosis (RO), a physical- 
chemical process,  and a constructed vetlands, a b i o l o g i c a l  proceee. A 
brief d e s c r i p t i o n  of a constructed Wetland8 follova: 

T h i a  is an a r t i f i c i a l l y  conrtructed wetlaride ecorystem that incorporates 
by design a v a r i e t y  of treatment c o n d i t i c n a  including aicrobiolo~icai 
biodegradation of t ox ican t s ,  phyrical straining 01  ater rial^, and 
chemical precipitat ion,  adaorption and corrplexing of toxicants. Ai? 
possible microhabitats are included by design (e .g ,  aerobic and anaerobic 
treatment conditions) to provide  a maximum v a r i e t y  of poliutant removal 
nechanisms. This can be l i n e d  to prevent  groundwater contamination and can 
be enclosed in greenhouse to avoid c o l d  weather operation prob ieos ,  to  
prevent c o n t a c t  w i t h  wildlife, and to incorgorate c a p t u r e  of solar energy 
i n  the treatment proce68, 

AdV8ntdgeS of the  RO ?rocesa are i t s  proven effectiveness in rernovinq 
moet toxic materials, although several  c lzsses  of nateriais caa pass t h r o u g h  
this s y s t e m ,  e . g ,  a o l v e n t s .  Disadvantages of the RO process a r e  its hlg5 
i n i t i c l  c o s t ;  i t s  high operation and maintenance costs; : n e .  problem of 
disposal of the brine v a s t e  p o s t ~ i b ! ~  c a n t a i n l r i g  roxic naterrals; and t h e  f a c t  

1760 6 / that  i t  i s  not 100% r e l i a 3 l e  -- t h e r e  v i 1 1  be tioce dcvn t i n e .  
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Advantages of the con8tructed vetlands approach are that! i t  is relatively 
i n e x p e n f i i v o  to con8t:uct  and operate: i t  h a 6  low o p e r a t i o n  a n d  m a i n t e n a n c e  
costs (no moving par t s ) ;  i t  i s  effective for probably  a l l  toxicants; and i t  
can utilize solar energy t o r  treatment. Cisadsantages a r e  t h a t  i t  could 
possibly be r c v c r t l y  irnpac:ed by a l arge  toxicant re laaee  ( a 8  a l l .  biological 
eyscems); i t  require8 caratul  des ign t o  achieve a l l  ob jec t ives ;  i t  i r  not an 
"off - the-shel f"  technology; and i t  requires per iod ic  "cropping" and disposal 
c the removed material. 

Rec m e n d a  t ions 

Short -Term 

I n s t a l l  a sensor or detection s t a t i o n  i n  the vas:e treatment system 
d i r e c t l y  upstream o t  t h e  existing diversion v a l v e  and holding t a ~ k s .  
Exctedance of set  parameters vould trigger C i v t r a i o n  of wastes to the holding 
basins and 8et o f f  an alarm requiring immediate i n v e s t i s a t i o n .  The  8peci:ic 
detect ion d e v i c t a  to onploy are  a d i l e m n a .  Currently, on]! R Y ,  conductivity, 
and a o p e c i f i c  hydrocarbon vapor de tec tor  ere suggested as aeasurenent 
d e v i c e s .  Further research into e x i s t i n g  d e t e c t i o n  d e v i c e s  1 9  requ ired .  

So one single p l a n  would suffice tcr a c h i e v e  :he goals of protect ion of 
the STP and prevention of o f f - s i t e  movement of toxicants. What is needed is a 
two t iered approach. First, a system needs t o  be set  up a t  the STP t o  detect 

basin u t i '  - 1 ~ t e 8  2rdve no lcnger t o x i c .  Second, a t e r t i e r y  x c s t e  treatment 
proceir . i .  i t o  be inetalled dovnstraam o f  tha S i p  t h a t  would ineure no o t t -  
e i t e  re i ease  of toxicants. 

S p e c i f i c  Recez~iiendatioae 

v a s t t  bio+..\,.'-'. .. .-_ ... . a response p l a n  prepared t o  d i v e r t  uaetea t o  a ho1dir.g 

d 

1. Zstablishmect of a blotoxicity measureuent c a p a b i l i t y  a t  the STP, to be 
o p e r a t d  d a i l y  b y  the STP operator OF other p e r s o n n o i .  T h i o  could be 
e i t h e r  ( a )  d a i l y  o r  twice  d a i l y  oeasarement of the  act ivated sludpe OGR b y  
manual  w t h o d s ;  (b) purchase and installation of an automatic, on-line 
raspironeter; or ( c )  use of the n ic ro tox  b i o a s s a y  m a n u d l l y .  Mlcroacopic 
examination (using phase cont ras t )  of the  a c t i v a t e d  s ludge  ahould be 
performed i n  conjunction with the above biotcxicity t e s t ( s 1  for  evaluation 
of actual  impacts on t h e  S ~ P .  

2 .  Perforn an i n - d e p t 5  evaltlation of the  RO and constr-cced v e t l a ~ f i s  iertiery 
procesaes t o  further treat :he ST? effluent so a s  t o  ensure no off-site 
movement of toxic materials. 



. . I  A p r i l  21, 1989 

MEMO TO: -Mr. B i l l  E l l i o t  
Bldg. 1 2 4  
Rockwell I n t e r n a t i o n a l  
Rocky F l a t s  P l an t  
P.O. Box 464 
Golden, CO 80402 

i 

FROM: Michael Richard,  Ph.D. ! 
1025 B Davidson Drive 
Fort  Co l l in s ,  CO 80526 

Dear Bill : 

Enclosed p lease  f i n d  a progress r epor t  f o r  work t o  da t e  a t  t h e  STP on 
c o n t r a c t  number ASC 40600WS. T h i s  r epor t  d e p a r t s  from the o r i g i n a l  p lan  of a 
bimonthly r epor t ing  and r ep resen t s  a midway ( t h r e e  month) r e p o r t .  I made t h i s  
change so  a s  t o  completely document the  impacts of t he  unexpected chromium 
r e l e a s e  2/23/89 and t h e  subsequent recovery of the a c t i v a t e d  s ludge system. 
The enclosed invoice r e f l e c t s  the  a d d i t i o n a l  time frame of t h e  r e p o r t .  P l ease  
c a l l  me a t  491-7909 i f  you have any ques t ions  concerning the r e p o r t ,  o r  t h e  
s tudy  i n  genera l .  I w i l l - b e  coming down t o  v i s i t  the  STP the  end of next  week 
or  t h e  f i r s t  of the fol lowing week. We can meet t o  d i scuss  the  r e p o r t  a t  t h a t  
t ime,  i f  de s i r ed .  

S ince re ly ,  

Michael Richard,  Ph.D. 
cc. C. Sundblad, Bldg. 250 
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